billanidae and tetanonematidae. camallanina contains parasites of all classes of vertebrates (chabaud 1974) . Whereas members of camallanoidea are gastrointestinal parasites of cold-blooded vertebrates, those of Dracunculoidea are parasitic in a variety of host tissues and cavities in both cold-and warm-blooded vertebrates (Anderson 2000) . intermediate hosts of camallanina representatives are aquatic crustaceans, mostly copepoda, less often Branchiura or ostracoda (Moravec 2004) .
spirurina contains ten superfamilies (see above), of which members of four (gnathostomatoidea, Habronematoidea, Physalopteroidea and thelazioidea) are also parasitic in freshwater, brackish-water and marine fishes, whereas the six remaining superfamilies are represented by parasites of amphibians, reptiles, birds and mammals including man. Parasites of fishes belong to four families: gnathostomatidae (gnathostomatoidea), Physalopteridae (Physalopteroidea), cystidicolidae (Habronematoidea) and rhabdochonidae (thelazioidea) (Moravec 2007) . the life cycles of spirurine nematodes are noted for considerable variations. intermediate hosts are invertebrates, in fish parasites mainly crustaceans and aquatic insects (copepods only in gnathostomatoidea) (chabaud 1974 , Anderson 2000 , Moravec 2007 ). Some species exhibit precocious larval development or even maturation in the body of the intermediate host. Paratenic and postcyclic parasitisms are fairly common in these nematodes (Moravec 1994) . representatives of this suborder are gastrointestinal or tissues parasites of all classes of vertebrates.
At the end of the 1990's, the first extensive molecularphylogenetic analyses of these parasites were published (Blaxter et al. 1998) , which placed spirurid nematodes in a separate branch designated as 'clade III' (Blaxter et al. 1998 , Nadler et al. 2007 . later, in their newly proposed classification system, De Blaxter (2002, 2004) named it the suborder spirurina, including the groups Ascaridomorpha, Gnathostomatomorpha, Oxyuridomorpha, rhigonematomorpha, spiruromorpha and Dracunculoidea (the latter as incertae sedis). these groups mostly correspond to the morphologically-established orders Ascaridida (Ascaridomorpha), Oxyurida (Oxyuromorpha), rhigonematida (rhigonematomorpha) and spirurida (gnathostomatomorpha, spiruromorpha, Dracunculoidea). According to De Ley and Blaxter (2004) , Spirurina includes 21 superfamilies, 9 of which contain fish parasites (Moravec 2007 ). However, the following studies suggest that the arrangement within this group will further change as the number of molecular data increases (Wijová et al. 2006 , Nadler et al. 2007 .
the latest molecular studies including a large number of examined species have revealed the paraphyly of numerous groups within the suborder spirurina after De ley and Blaxter (2002) and even inside 'clade III' itself (Nadler et al. 2007 ). this result is not surprising and, as Wijová et al. (2006) and Nadler et al. (2007) remarked, the solution of phylogenetic interrelationships in this group requires significantly more examined species as well as the sequencing of additional genes to obtain statistically better supported conclusions.
the results of the evaluation of phylogenetic relationships within the nematode suborder spirurina of De ley and Blaxter (2002) , inferred from SSU rRNA gene sequences mainly of species of the families cystidicolidae, Philometridae and Rhabdochonidae parasitizing fishes, are presented herein.
MATERIALS AND METHODS
Taxa sampled for phylogenetic analyses are listed in Table  1 , whereas those for which sequences have been obtained from GenBank are shown in Table 2 . Prior to DNA extraction, collected specimens were stored in 70-99% ethanol. genomic DNA was isolated using standard proteinase K treatment and phenol-chloroform extraction (Sambrook and Russell 2001) . The extraction was stored at −20 °C until further use. About 10 ng of genomic DNA was used for PCR amplification of the ssU rrNA gene using either the primer pair PhilonemaF and PhilPcrr (table 3) or separately in three overlapping fragments: the first fragment: the forward primer PhilonemaF in combination with the reverse primer ameb620r; the second fragment: the forward primer WF400 and the reverse primer WR800; the third fragment: the forward primer ameb620f and the reverse primer PhilPcrr. Pcr cycling parameters included denaturation at 94 °C for 5 min, followed by 35 cycles of 94 °C for 40 sec, 50 °C for 40 sec, 72 °C for 2 min, followed by a final elongation at 72 °C for 10 min. Most SSU PCR products were used for direct sequencing following enzymatic treatment using exonuclease I and shrimp alkaline phosphatase or some products were cloned before sequencing. For cloning, Pcr products were purified from gel using the QIAquick Gel Extraction Kit (QIA-GEN) and cloned into the pGEM-T Easy Vector II (Promega). Both strands were sequenced using a Beckman coulter Automated sequencer.
The resulting sequences were refined using the Editseq and seqman programs (Dnastar). the sequence alignments were created using Mafft Multiple alignment program for amino acid or nucleotide sequences) ver. 6 (http://align.bmr.kyushu-u.ac.jp/ mafft/online/server/) (Katoh et al. 2002) and ambiguous sites were manually edited in BioEdit ver. 7.0.5.2 (Hall 1999).
the 'clade iii' dataset (results of analysis are shown in Fig.1 ) was created from 104 ssU rrNA sequences from table  1 and Table 2 and was rooted by 5 taxa according to Meldal et al. (2007) : Areolaimida (Anaplectus sp., Plectus aquatilis, Tylocephalus auriculatus) and rhabditida (Brevibucca sp., Myolaimus sp.). to test the monophyly of 'clade iii' (recently infirmed by Nadler et al. 2007 ) we also constructed 'Chromadoria' dataset ( Fig. 3) , which included 51 representatives of the group Chromadoria (from which 10 taxa represent 'clade III') according to Meldal et al. (2007) . the phylogenetic tree was rooted with the sequences of related groups Dorylaimia: Dorylaimida (Aporcelameillus obtusicaudatus), Mononchida (Prionchulus muscorum), trichocephalida (Trichinella spiralis) and Enoplia: Enoplida (Alaimus sp.). The use of the broadest taxon sampling possible is usually recommended in phylogenetics. However, in the case of markers with hyper-variable regions, such as ssU rrNA, a considerable amount of data may potentionally be discarded prior to analysis due to their incapacity to be aligned unambiguously. this situation is usually caused by a high divergence between compared sequences. For example, the 'clade iii' dataset with broad sampling was reduced from 2452 to 1562 nucleotides. on the other hand, the 'camallanoidea' dataset (see bellow) contained 1660 nucleotides (of 1802) after the ambiguous-site removal. to get deeper insight into the relationships of some groups of our interest, we also performed analyses on a subset of four 'smaller' datasets. Camallanus oxycephalus, Camallanus hypophthalmichthys, Procamallanus pintoi were used as outgroups in the 'Dracunculoidea' dataset, concentrating on the dracunculoid nematodes (results shown in Fig. 2 ). Dracunculus insignis, Dracunculus medinensis and Dracunculus oesophageus were used as outgroups in the 'Philometridae' dataset (Fig. 4) , where we included also shorter sequences of some philometrids (~ 950 bp) from genBank. Philonema oncorhynchi was used as an outgroup in the 'camallanoidea' dataset ( Fig. 4) and Philonema oncorhynchi and Camallanus cotti were used as outgroups in the 'spirurina' dataset (Fig. 5 ). All datasets are available upon request from the corresponding author.
Maximum likelihood (ML) trees were calculated under the GTR+Г+I model of evolution using PHYML 2.4.2. This model of evolution was chosen according to the Akaike criterion as et al. 2001) . After the check for convergence, we discarded the first 25% as a burn-in and the rest was used for topology and posterior probability reconstruction. Branching support was estimated using non-parametric bootstraping in case of Ml (number of replications varied in between the datasets, see figure legend for details) or posterior probability (Bi). Nodes were considered to be highly supported with the boostrap value higher than 90 and posterior probability equal to 1.0; moderately supported with the bootstrap value 70-90 and posterior probability higher than 0.94. When our topology was not congruent with conventional classification (i.e. we found some groups to be poly/paraphyletic), we forced monophyly of respective groups, recomputed phylogeny under the constraint using RAxML 7. 
RESULTS
thirty-eight new ssU rrNA sequences of nematodes (ranging from 1629 to 1920 bp) were used along with 126 of those from previously published taxa for phylogenetic analyses. The most extensive analysis comprises 109 taxa from which 104 species represent 'clade III' (Fig. 1) . the superfamily seuratoidea appears at the base of the phylogenetic tree, being represented by the family Quimperiidae (Paraquimperia africana) on the first branch and the family cucullanidae (Cucullanus baylisi and Truttaedacnitis truttae) on the second branch. the position of Quimperiidae, which constitutes a sister group to the well-promoted cluster of the remaining representatives of Spirurina according to De Ley and Blaxter (2002) , is supported only by poor posterior probability and low bootstrap. to address possible paraphyly of the whole 'clade iii', we constructed the tree into which selected representatives of the group chromadoria were involved (Fig. 3) . in this analysis, 'clade iii' appears as monophyletic, but with still a relatively low statistical support.
According to the previous 'clade iii' analysis ( Fig. 1) , Oxyurida is the only monophyletic order, whereas other orders (Ascaridida, rhigonematida and spirurida) are paraphyletic. Representatives of Spirurida (except for three species of two superfamilies), Ascaridida (except for four species of three superfamilies), Rhigonematida and Oxyurida form polytomy in the middle part of the tree. Most species of spirurida rank with a cluster on the upper part of the tree and split in two morphologically and molecularly defined suborders Camallanina and Spirurina, as previously defined by Chitwood (1937) . Representatives of the superfamilies Anguillicoloidea (camallanina) and gnathostomatoidea (spirurina) are located on the distant branch forming a well-supported sister group to all the mentioned orders (see above), which, before dataset completion with species of the superfamily seuratoidea, was situated at the base of the whole 'clade III' (Wijová et al. 2006) .
Monophyly of the superfamily Dracunculoidea is well supported after the elevation of Anguillicolidae to the superfamily rank. the superfamily camallanoidea (family camallanidae), forming a sister group to Dracunculoidea, is also monophyletic. the Dracunculoidea includes monophyletic families Dracunculidae, Micropleuridae, Daniconematidae and paraphyletic Philometridae and Skrjabillanidae. The well-supported part of Philometridae forms a sister group to Dracunculidae and Micropleuridae with indefinite relationships. Fig. 2 displays the phylogenetic tree constructed from a dataset containing only representatives of Dracunculoidea and brings more detailed view on the relationships within this taxon. Polytomy is eliminated and Micropleura australiensis (Micropleuridae) forms a sister group to Dracunculidae. A sister group to the three above-mentioned families is that comprising Skrjabillanidae, Daniconematidae and partly Philometridae (Philonema sp.). Mexiconema africanum (Daniconematidae) incorporates between skrjabillanids and forms a sister group to the species Micropleura australiensis and Skrjabillanus scardinii. these three species are situated on the same branch with the part of Philometridae represented two species (Philonema sp. and Philonema oncorhynchi), which forms a sister group to the two abovementioned families.
Another two phylogenetic trees illustrate relationships in the families Philometridae and camallanidae (Fig. 4) . The former was examined within the whole superfamily Dracunculoidea in the first analysis (Fig. 2) . The second phylogenetic tree in Fig. 4 is focused on only the family camallanidae. Both these analyses support results of a previous study (Wijová et al. 2006) . The genera Philometra, Philometroides and Dentiphilometra are paraphyletic. the well-supported branch with two south American species (Nilonema senticosum and Alinema amazonicum) separating from others is completed by the next one, Rumai rumai, which is situated on the common branch with Nilonema. it is evident from the phylogenetic tree examining relationships within the family Camallanidae that the genera Camallanus and Procamallanus, as well as the subgenera Procamallanus and Spirocamallanus are paraphyletic (Fig. 4) . A sister group to the suborder Camallanina constitutes the morphologically defined suborder spirurina chitwood, 1937. in one analysis, this fission is supported by a high posterior probability (0.95), while the Ml analysis shows low bootstrap (34). the suborder spirurina chitwood, 1937 divides into two stable branches, of which the first is formed by one monophyletic superfamily Acuarioidea (family Acuariidae) and three paraphyletic superfamilies Habronematoidea, 
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Physalopteroidea (family Physalopteridae) as well as thelazioidea. An interesting aspect of result is that the part of the superfamily Physalopteroidea (with the species Heliconema longissimum) splits off from related genera (Physaloptera sp., Turgida sp.) occurring on the basis of this branch and integrates between Habronematoidea and Acuarioidea. the second branch includes representatives of paraphyletic superfamilies Filarioidea (family onchocercidae) (Fig. 5) , thelazioidea, Habronematoidea and Diplotriaenoidea (family Diplotriaenidae), each with only one species studied. Fig. 5 illustrates paraphyly of the families cystidicolidae and thelaziidae, monophyly of the family rhabdochonidae, and families tetrameridae and Habronematidae represented by only a single species. this conclusion is corroborated by the results of this analysis, in which the genera Neoascarophis, Spinitectus (cystidicolidae), Rhabdochona (rhabdochonidae) and the species Heliconema longissimum (Physalopteridae) are monophyletic and well supported, in contrast to the genus Ascarophis, which is paraphyletic. 
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DISCUSSION
Present studies on the molecular phylogeny of nematodes are noted for the considerable imbalance of studied samples. Whereas the majority of the included nematodes is represented by groups of free-living species and plant parasites, the number of sequenced nematodes parasitizing vertebrates comprises only a negligible part in recent molecular-phylogenetic studies, such as in the group designated as 'clade III' by Blaxter et al. (1998) . This sample bias decreases the utility of these studies for creating new classification systems within the framework of the phylum Nematoda (De Ley and Blaxter 2002 , 2004 , Holterman et al. 2006 , Nadler et al. 2007 , van Megen et al. 2009 ).
the present study substantially increases the number of sequenced nematode species parasitizing vertebrates, mainly fish. In total, sequences were obtained from 36 nominal species and subspecies belonging to 10 families, mostly of the superfamilies camallanoidea, Dracunculoidea, Habronematoidea and thelazioidea. Furthemore in this study, representatives of the families Daniconematidae (Mexiconema africanum) and Quimperiidae (Paraquimperia africana) are included for the first time, as well as species of previously unstudied genera Cystidicola (C. farionis), Metabronema (M. magnum) and Salmonema (S. ephemeridarum) in cystidicolidae, Afrophilometra (A. hydrocyoni), Caranginema (C. americanum) and Rumai (R. rumai) in Philometridae and Esocinema (E. bohemicum) in Skrjabillanidae. In many of these cases, rare samples of recently described new nematode species were analysed.
the present molecular-phylogenetic analysis on the basis of ssU rrNA genes made possible a new evaluation of a number of relationships among these parasites. it can be deduced from the obtained results that cucullanidae (Cucullanus baylisi and Truttaedacnitis truttae [= Cucullanus (Truttaedacnitis) truttae]) forms a basal group of the Spirurina proposed by De Ley and Blaxter (2002) . Anderson et al. (2009) placed cucullanidae and Quimperiidae in the superfamily seuratoidea, the representatives of which are noted for some archaic characters. According to the russian system of nematodes, these groups are ranked within the suborder cucullanata, being considered an interface between Ascaridata and spirurata (ivashkin and Khromova 1976) . species of cucullanidae and Quimperiidae are intestinal parasites of cold-blooded vertebrates, mainly fishes, as well as amphibians and reptiles (tortoises). Goezia spinulosa is located on the same branch as Goezia pelagia, thus confirming the placement of the genus in the superfamily Ascaridoidea of the order Ascaridida, as in the conception of De Ley and Blaxter (2004) , within the family raphidascarididae (representetives are intestinal parasites of fish).
camallanoidea and Dracunculoidea constitute a monophyletic group creating two distinct evolutionary lines, which indicates some remote affinities of both groups.
Species of these groups exhibit a similar ontogenetic development, characterised by ovoviviparity, and intermediate hosts are crustaceans mainly of the suborder copepoda or less often Branchiura (fish lice) (Anderson 2000) . A notable result of this study, already indicated by Wijová et al. (2006) , is that Philonema sp. along with representatives of Skrjabillanidae and Daniconematidae form a separate group splitting off other Dracunculoidea. chitwood (1937) placed the genus Philonema in Philometridae, but noticed that it differs from other genera by the presence of multinucleate oesophageal glands. ivashkin et al. (1971) established an independent subfamily Philoneminae within Philometridae on the basis of multinucleate oesophageal glands and cone-shaped caudal body end. this classification was followed by Chabaud (1975) . Later, however, Moravec (2006) transferred Philonema from Philometridae to Micropleuridae (subfamily Micropleurinae), based on the oesophageal structure and general morphology (in addition, Philoneminae was not recognised by him). However, the results of this molecular study show that the genera Philonema and Micropleura form two different lines (see also Wijová et al. 2006 ), which could be taken for two different families in the system of dracunculoid nematodes. similar results were also obtained by Nadler et al. (2007) . therefore, it is possible to raise the subfamily Philoneminae ivashkin, sobolev et Khromova, 1971 to the family rank Philonemidae and to consider it valid.
A very important result of the present work is the establishment of the phylogenetic position of Mexiconema as the first representative of Daniconematidae. It shows that these nematodes fall into the same evolutionary line as typical representatives of Skrjabillanidae (Molnaria [= Kalmanmolnaria] and Skrjabillanus), which is placed on the same branch with Philoneminae. on the contrary, the position of Esocinema, also established within Skrjabillanidae, is more distant from typical skjabillanid genera than Mexiconema. Moravec (2006) accommodated Esocinema into the separate subfamily Esocineminae, whereas the nominotypical subfamily Skrjabillaninae contains Kalmanmolnaria (syn. Molnaria), Sinoichthyonema and Skrjabillanus. All these genera include tissue parasites of fishes, developing via blood-sucking branchiurids, whereas the monophyletic line Philoneminae has representatives also parasitizing freshwater fishes, but their development is with the participation of copepod intermediate hosts.
As evidenced by these results, Philometridae is paraphyletic. Phylogenetic trees contain great numbers of molecular-studied species (32), nearly a half of which (15) is first reported in this study, including some representatives of the previously uncharacterised genera Afrophilometra, Caranginema and Rumai. species of Philometra and Philometroides are paraphyletic, which may indicate that these genera are not natural and thus not reflecting true phylogenetic relationships. However, this situation is not the case for Alinema, Nilonema and Rumai, species of which occur in freshwater fishes in South America (Alinema, Rumai) or south America and Africa (Nilonema). in contrast to other philometrids, these species are characterised by a somewhat different structure of the oesophagus, certain specific features in the structure of cephalic end, or even the presence of a functional vulva in Alinema, which is otherwise atrophied in all other adult philometrids.
The next line is represented by species of Philometra and Afrophilometra from freshwater fishes in Africa. Despite their different sites of infection within the host (body cavity in P. lati, gill arches and covers in P. spiriformis, subcutaneous tissue in P. bagri, fins in A. hydrocyoni -see Moravec et al. 2009 ) and phylogenetically distant hosts (characiformes, Perciformes and siluriformes), these nematodes constitute a separate evolutionary line, but only in one analysis. this group fragments in the two other trees. Another group is formed by three species from European freshwater cyprinids: Philometra cyprinirutili and Philometra ovata parasitic in the abdominal cavity, and Philometroides sanguineus parasitic in fins. As already indicated by Wijová et al (2006) , the phylogenetic tree involving philometrid representatives with short sequences shows that also three Asian species, Philometroides cyprini, Philometroides carassii and Philometroides pseudorasbori from freshwater cyprinids, belong to this group. A sister group to them is formed by two species also from Asia, Philometra fujimoioi from freshwater catfishes (Siluriformes) and Clavinema parasiluri from freshwater snakeheads (Perciformes).
the cluster comprising Philometra lateolabracis, P. madai, P. nemipteri, P. saltatrix, P. sawara and P. sciaenae represents species from marine perciform fishes, all parasites of gonads, mostly from the Pacific Ocean near Japan: only P. saltatrix is found in the eastern and western parts of the Atlantic near North America and Europe (Mediterranean sea). Here, the clustering appears to be due to their infection of the same location within the host than geographic isolation or dependence on a type of host, even though another congeneric species, P. floridensis from the gonads of a brackish-water perciform fish, is genetically different and is a part of the other evolutionary line. Also the other two main lines are represented by species largely from marine perciform fishes, which in contrast parasitize under the skin of head, in the oral cavity, fins or in eye orbits. On the other branch, there are Caranginema americanum and Philometra sp., whose sister group is constituted of two species, Philometra floridensis and P. obturans (the latter occurring in the circulatory system of European pikes). A sister group to the above-mentioned branch is formed by the species Philometra diplectri, Philometroides grandipapillatus and Margolisianum bulbosum (gen. et sp. inquirendae -mixed two species, Philometra overstreeti + Philometroides paralichthydis -see Moravec and de Buron 2006) . All these species occur in marine fishes in the West Atlantic. A sister clade to this cluster is formed by a group of freshwater species made up of Philometra clavaeceps, Philometroides fulvidraconi and P. ganzhounensis (= Philometroides pseudaspii), all parasites of East and Central Asian freshwater fishes (Russian Far East, China, Mongolia). Whereas the first species is parasitic in the fish abdominal cavity, the other species are parasites of fish subcutaneous tissues. The second line is represented by the species Philometra morii and Philometra sp. (both forms represented by two morphologically closely related species parasitizing fishes of the family Serranidae) and the phylogenetically rather more distant Dentiphilometra lutjani, and a sister group of Philometra brevispicula and Philometra ocularis. All these species, except for the last, are distributed in the West Atlantic region (Gulf of Mexico, caribbean sea), whereas P. ocularis is found in the Pacific (Japan, New Caledonia).
the remaining group is formed by two species, both from marine perciform fishes of the family Scombridae, of which Philometra gymnosardae parasitizes the body cavity of tuna fishes in the Indian Ocean (Maldive Islands), whereas Philometroides seriolae infects the musculature of fishes of the genus Seriola in the Pacific Ocean (Japan). Even though the speciation of these parasites in dependence on their hosts and geographical insulation might have been involved in this case, it is more likely with regard to the small number of studied species that a casual relationship of hosts of these nematodes was concerned. it is remarkable that the family Philometridae, along with Dracunculidae and Micropleuridae, forms a monophyletic group. It is possible to judge from the phylogenetic tree and the type of hosts of recent representatives of these families (Moravec 2006 ) that Micropleuridae (parasites of sharks, amphibians and reptiles, mainly crocodiles) initially split off first from the line leading to Philometridae (parasites of fishes) and Dracunculidae (parasites of warm-blooded vertebrates) only later.
the superfamily camallanoidea (with only one family camallanidae) is monophyletic and forms a sister group to Dracunculoidea. Whereas all freshwater species of Camallanus comprise one phylogenetic line, Camallanus carangis from marine fishes points affinities to the other line leading to freshwater and marine forms of Procamallanus. since representatives of Procamallanus (including subgenera Procamallanus and Spirocamallanus) appear in different phylogenetic lines represented by species from marine and freshwater fishes from different continents, it can be supposed that these genera, i.e., Camallanus and Procamallanus, are formal taxa not reflecting true phylogenetic relationships. surprisingly, the nematodes Procamallanus (Spirocamallanus) rarus from two different hosts from Peru appear in different branches. in this case, a wrong species determination of the specimens in question could be the cause.
the presently studied spirurine nematodes belong to three families, cystidicolidae (Habronematoidea), rhabdochonidae (thelazioidea) and Physalopteridae (Physalopteroidea), according to both the current system of nematodes based on morphology (gibbons 2010) and the molecular system (De Ley and Blaxter 2004) . Nevertheless, Nadler et al. (2007) create the new superfamily spiruroidea for cystidicolidae. However, it follows from the phylogenetic tree that, even if representatives of these three families from fishes are placed on one branch, other species of the same superfamilies from birds and mammals occur in other phylogenetic lines and are thus paraphyletic. Hence it is evident that Habronematoidea, thelazioidea and Physalopteroidea, and also the later-established Spiruroidea, are not natural taxa corresponding to mutual relationships. According to the morphological system, all representatives of the hitherto family Physalopteridae from fishes belong to the subfamily Proleptinae (Moravec et al. 2007 , Anderson et al. 2009 ). it seems that in the future it will be necessary to elevate this subfamily to the rank of an independent family, whereas the actual existence of the superfamily Physalopteroidea remains unclear.
it follows from the results of the present analysis that Proleptinae belongs to the same cluster with cystidicolidae and Rhabdochonidae from fishes, but also with Acuarioidea from birds. The phylogenetic tree confirms that species of cystidicolidae and rhabdochonidae from fishes occur in two distinct lines, of which Rhabdochonidae (Rhabdochona) is monophyletic and placed only in one of them; however, three species of the genera (Salmonema and Spinitectus) assigned so far to cystidicolidae are also found in it. A sister group to this branch is mostly formed by representatives of cystidicolidae along with those of Acuarioidea and the fish-parasitizing Physalopteroidea. Notable are also the mutual distance of Ascarophis arctica and Ascarophis adioryx and the location of Metabronema magnum. Whereas Metabronema and Cystidicola include swimbladder parasites of fishes, species of Ascarophis and Neoascarophis are parasites of the digestive tract (stomach). An interesting finding is also the location of Salmonema ephemeridarum, a freshwater parasite of salmonids whose morphology and biology are very similar to those of the marine species of Ascarophis. in the second line, a marked separation of Rhabdochona mazeedi from the other studied representatives of this genus is observed; this evidently indicates that this species belongs to the subgenus Globochona, whereas others to the nominotypical subgenus Rhabdochona. such a position of the representative of Globochona suggests that this taxon should be elevated to genus. The phylogenetic tree also shows a genetic difference between the population of Rhabdochona hellichi in European barbels (Barbus) and that from fishes of the genus Schizothorax in the oriental Region; both populations are now taken for independent subspecies R. hellichi hellichi and R. hellichi turkestanica (see Moravec et al. 2010 ), but may actually represent separate species.
in the herein established phylogenetic trees, low-supported branches are found in one or both analyses. Furthermore, topology mutually differs in several cases, as well as the formation of polytomy. A possible solution of this problem could be the involvement of other, more variable genes (e.g., lsU, its1 and its2) in the analyses, which might bring phylogenetically relevant information.
